Batholith emplacements within a continental margin may bear witness of a magmatic input 13 lasting for several million years. Consequently, the geochemical signatures of such sections 14 are complex, and their understanding in terms of petrological processes, is crucial. Solid Earth Discuss., https://doi
INTRODUCTION 29
Along active margins, subduction-related processes lead to the injection of voluminous calc-30 alkaline magmatic bodies into the continental crust. In general, only a small volumetric 31 proportion of these magmas reach the surface as lavas ( 
Sampling 145
The sampling was conducted following two rules: (i) take a large number of samples in each 146 plutonic unit, (ii) avoid bias by sampling regularly each plutonic unit (maximum ∼2km 147 between each location) even if there is no field evidence of change in the mineralogy. We 148 consider that this sampling strategy is well adapted to study both intra-and inter-plutonic 149 petrological and geochemical variability. Sampling was mainly conducted along three main 150 cross-sections, perpendicular to the NW-SE trend of the batholith. Intermediate and peripheral 151 locations around the cross-sections were also sampled towards the NW, the SE and the 152 southern parts of the study area (Figure 1) The plutonic units are defined through structural and petrological arguments. Each unit is 175 made up of one or several plutons. In order to describe the different units we use the 176 terminology defined by (Le Bel, 1985) , who published the most detailed petrological study in 177 this area. At the batholith's section scale, there are no large variations of the mineralogy for a 178 given lithology from one unit to the other. Hence, to complete the general petrological 179 observations by unit listed above, the characteristics of the main mineral phases are reported 180 in Table 1 . 181
• The Gabbros & Diorites unit is made of gabbros and diorites sensus lato (diorite and quartz-182 diorites, (Cox et al., 1979) . The entire unit is located in the NE part of the batholith, and 183 intrudes the Precambrian basement. It is locally affected by ductile and brittle deformations 184 and is widely cut by thick (up to 10 m-wide), EW-trending, steeply dipping basaltic and 185 granitic dykes. We identify amphibole-bearing and quartz-bearing gabbros. correlation between the initial isotopic ratios and the fractionation index. Moreover, the 504 scatter of the data seems to be less pronounced at high Zr abundances. This indicates that the 505 more the magmas are evolved, the less -trace element content and isotopically speaking -506 heterogeneous they are. 507
Considering the entire set of data (MP, K, and O-groups), made of rocks of various ages, we 508 observe a decrease in the chemical heterogeneity (both isotopic ratios and trace elements) 509 with the increasing amount of Zr. The samples with Zr content higher than ± 200 ppm seem to 510 share similar isotopic source. These features also suggest that different petrological processes 511 dominate under and above the 200 ppm Zr content threshold. 512
Implication for the petrological processes 513
The MP-group. The MP-group is comprised of 23 samples, emplaced during a period of 8-514
Myr. This group can be described as isotopically homogeneous (Figure 9 and Figure 11) . 515
Processes like AFC, magma mixing/mingling or peritectic inheritance, if any, should have 516 existed prior to the homogenization of the chemical signatures. As an example, the rocks have 517 developed highly variable 87 Sr/ 86 Sr initial isotopic signatures because they were at first 518 characterized by variable 87 Rb/ 86 Src ratios. We propose that this ratio is at first order controlled 519 by fractional crystallization. The rocks are linked with parental magmas that share common 520 The trends defined by the major and trace element data versus Zr abundances are consistent 523 with this hypothesis, as are the field observations. Indeed, the structural organization of the 524 Linga unit reveals that it was built as a superposition of several laccolith-shaped intrusions. 525
This observation rules out the hypothesis that all samples from this group may come from a 526 single, giant, melt batch that slowly cooled down and fractionated after emplacement. These 527 laccoliths may then share a single parental magma reservoir that remained hot, stable and 528 constantly fed at least during 8 Myr. 529
The initial isotopic signatures of this group are therefore the result of an homogenization 530 process which happened before the replenishment of the parental magmatic reservoir. In this 531 reservoir, the chemical signatures are neither purely crustal nor juvenile but intermediate. 532
The O-group. The O-group displays a broad isotopic, major and trace element heterogeneity. 533
This heterogeneity tends to decrease as the Zr abundance in the rocks increases. These 534 features call of several hypothesis concerning the genesis and evolution of the magmas. The 535 contrasted isotopic signatures, especially for the lowest Zr content rocks, are consistent with 536 the involvement of both crustal and juvenile sources. The range of isotopic signatures can be 537 explained by various amounts of mixing between these two end members. We note that the 538 scatter of the isotopic signatures is not in accordance with an AFC process, considering the 539 mafic nature of some of the most radiogenic samples. Combined to this mixing process, 540 fractionation occurs, giving a blend of rock types within the O-group (gabbros to quartz-541 diorites). 542
The acquisition of the geochemical heterogeneity is commonly considered to occur at two 543 levels. Firstly, the source of the magmas may deliver a geochemical fingerprint to the partial 544 melts. Secondly, the evolution of the magmas through processes like AFC leads to the 545 dispersion of the initial isotopic ratios. These processes are not mutually exclusive. In our 546 case, as there is no increase of the scatter in isotopic signatures towards the most evolved 547 melts, we consider that the AFC process does not dominate the evolution of the magmas. The 548 Table 1  996 
